Reduced inflammatory and neuropathic pain and decreased spinal microglial response in fractalkine receptor (CX3CR1) knockout mice.
The chemokine fractalkine (FKN) is a critical mediator of spinal neuronal-microglial communication in chronic pain. Mature FKN is enzymatically cleaved from neuronal membranes and activation of its receptor, CX3CR1, which is expressed by microglia, induces phosphorylation of p38 MAPK. We used CX3CR1 knockout (KO) mice to examine pain behaviour in the absence of FKN signalling. Naive CX3CR1 KO mice had normal responses to acute noxious stimuli. However, KO mice showed deficits in inflammatory and neuropathic nociceptive responses. After intraplantar zymosan, KO mice did not display thermal hyperalgesia, whereas mechanical allodynia developed fully. In the partial sciatic nerve ligation model of neuropathic pain, both mechanical allodynia and thermal hyperalgesia were less severe in KO mice than in wild-types (WT). Dorsal horn Iba1 immunostaining and phosphorylation of p38 MAPK increased after injury in WT controls but not in KO animals. In WT mice, inflammation and nerve injury increased spinal cord CX3CR1 and FKN expression. FKN protein was also increased in KO mice following inflammation but not after neuropathy, suggesting the FKN/CX3CR1 system is differently affected in the two pain models. Loss of FKN/CX3CR1 neuroimmune communication attenuates hyperalgesia and allodynia in a modality-dependent fashion highlighting the complex nature of microglial response in pathological pain models.